Introduction
Malakoplakia is characterized microscopically by the accumulation of tissue macrophages containing unique intracytoplasmic calcified inclusion bodies. These are called Michaelis-Gutmann (MG) bodies after the authors who originally described the condition (Michaelis and Gutmann, 1902) . The Michaelis Gutmann body is a rounded structure and often exhibits a concentric-ringed or targetoid reaction with a basic dye such as haematoxylin.
Malakoplakia most commonly affects the mucosa of the urinary bladder (Voight, 1958) but involvement of structures outside the urogenital tract is being reported with increasing frequency. Such sites include colon (Terner and Lattes, 1965) , skin (Arul and Emmerson, 1977) , breast (DiLeo and Anastasi, 1969) , lungs and skeleton (Gupta, Schuster and Christian, 1972 ) and brain (Mirra, 1971) .
The finding of malakoplakia in association with 3 cases of colonic carcinoma prompted a description of these cases and a review of the available world literature on malakoplakic disease of the gastrointestinal tract.
Case reports and pathological findings Case 1. This was a 79-year-old man who initially sought medical aid for frequent loose bowel actions. There were no other symptoms and no significant past medical history. Sigmoidoscopy revealed an ulcerated tumour 70 mm above the anus. A biopsy confirmed the presence of an adenocarcinoma of colonic origin. Subsequently an abdomino-perineal excision of the rectum was performed and the patient is alive and well 2 years after this operation.
The resected specimen was a segment of rectum and anus 320 mm in length. There was a fungating tumour 60 mm in diameter and 30 mm in height and situated 100 mm from the distal margin. The tumour extended into the bowel wall and there were numerous soft yellow abscess-like areas in the adjacent fat and also in a separately submitted portion of presacral tissue.
Histologically, these latter areas were composed of large numbers of macrophages containing round laminated basophilic inclusions (Michaelis-Gutmann bodies). Lymphocytes, plasma cells and occasional polymorphonuclear granulocytes were also present.
The tumour was an adenocarcinoma of moderate differentiation, primary to the site and had deeply invaded the muscle coats. The tumour was surrounded by a heavy acute on chronic inflammatory infiltrate with background fibrosis and large areas composed of macrophages containing typical MG bodies (Fig. 1) .
Tumour permeation of lymphatic channels was not noted and the drainage lymph nodes showed a sinus histiocytosis. Some of the nodal macrophages contained MG bodies (Fig. 2) .
The yellow nodules present in fat adjacent to the colon and in the presacral tissue were composed of aggregates of malakoplakic cells. (Fig. 3) by polymorphs, lymphocytes, plasma cells and numerous macrophages again containing MG bodies.
In the 3 cases, the MG bodies were uniformly positive in reaction to the von Kossa (Fig. 4) In the third case, the MG bodies were less numerous than in the first 2. In addition, focal irregular areas of calcification were present in the lumina of tumour glandular structures of the third case and these deposits were in association with mucin elaborated by the tumour cells.
Review of the literature and discussion
In addition to the 3 cases of colonic malakoplakia described Kuzma, 1967; Rwylin, Ravel and Hurwitz, 1969; Blackshear, 1970; DiSilvio and Bartlett, 1971; Dockerty, 1972; Filotico and Renda, 1971; Birkenstock and Louw, 1972; Ranchod and Kahn, 1972; Wilkey and Rubel, 1972; De La Garza et al., 1973; Galian et al., 1973; Lou and Teplitz, 1973; Lewin et al., 1974; Robert, Lagace and Delage, 1974; Sanusi and Tio, 1974; Clarke, Korbel and Maher, 1975; Scheiner et al., 1975; Sinclair-Smith, Kahn and Cywes, 1975; Taghinia and Amiri, 1976; Joyeuse et al., 1977; Boixeda, Hernandez Ranz and Moreira, 1978; MacKay, 1978; Nakabayashi et al., 1978; Chaudhry et al., 1979 (Scheiner et al., 1975; Nakabayashi et al., 1978) and 2 were associated with malakoplakia elsewhere in the gastrointestinal tract (Yunis et al., 1967; Boixeda et al., 1978) . There was one case of apparently isolated disease of the appendix (Blackshear, 1970 ) and 2 of involvement associated with disease of other sites (Lou and Teplitz, 1973; Lewin et al., 1974 Ranchod and Kahn, 1972; Clarke et al., 1975; Sinclair-Smith et al., 1975) , the drainage lymph nodes in 4 (Quijano et al., 1965; Wilkey and Rubel, 1972; MacKay, 1978) , and the mesentery in one case (Wilkey and Rubel, 1972) .
Involvement of somewhat more distant organs and tissues was noted in 11 cases. The urinary bladder was involved in 4 (Lou and Teplitz, 1973; Clarke et al., 1975; Joyeuse et al., 1977; Boixeda et al., 1978) . The pancreas was involved in one case (Sinclair-Smith et al., 1975) (Lou and Teplitz, 1973 (Kuzma, 1967 (Quijano et al., 1965) ; failure to thrive, chronic illness, fever and diarrhoea in the second (Kuzma, 1967) , and chronic illness and wasting in the third (Lewin et al., 1974) . A fourth case exhibited acute renal failure, rectal bleeding, haemorrhoids, fever, diarrhoea, frontal bossing, a skin rash and hepatosplenomegaly (Sanusi and Tio, 1974 (Taghinia and Amiri, 1976) .
In adults, carcinoma of the colon was diagnosed clinically in 9 cases and a colonic polyp in 2. Ulcerative colitis was diagnosed in 2 cases (Birkenstock and Louw, 1972; Boixeda et al., 1978) and this diagnosis was accurate in one of these (MacKay, 1978) . Intestinal obstruction of uncertain cause was considered in 2 cases (De La Garza et al., 1973; Lou and Teplitz, 1973 ) and Crohn's disease was diagnosed in one (Birkenstock and Louw, 1972) . A renal neoplasm was diagnosed in one case (Clarke et al., 1975) and leiomyosarcoma was suspected in another (Birkenstock and Louw, 1972) . 'Reticulum cell sarcoma' (Galian et al., 1973) and diffuse lymphocytic lymphoma (Lewin et al., 1974) were each known to be present in one case and the clinical impression was that of involvement of the gastrointestinal tract by these diseases. Alcoholic cirrhosis with bleeding oesophageal varices were suspected in one case (Chaudhry et al., 1979) , In only one instance was malakoplakia diagnosed by biopsy before major therapeutic intervention.
In the childhood cases, there was a diagnosis of carcinoma in one case (Ranchod and Kahn, 1972) and colonic polyposis in another (Kuzma, 1967) , while an immunodeficiency state (? chronic granulomatous disease of childhood) was suspected in a third (Lou and Teplitz, 1973) . The fourth case was diagnosed as renal failure due to a storage disease (Sanusi and Tio, 1974) , while the fifth was considered to have a neuroblastoma, peri-adrenal haemorrhage and Wolman's disease (Sinclair-Smith et al., 1975) .
In 12 of the adult cases, there was a surgical excision of the diseased portion of the gastrointestinal tract before diagnosis was established. In 7 cases, there was a history of pre-operative systemic treatment with corticosteroids, 2 cases of treatment with antibiotics and one of treatment by radiotherapy.
Macroscopically the lesions, other than obvious malignant tumours, were most commonly described as being yellow in colour and in 13 cases there was more than one macroscopic lesion. In 9 cases, colonic nodules of varying size were described. Polyps were described in 6 cases, and in one, the malakoplakic process involved the stroma of a villous adenoma. Gastric mucosal nodules (Yunis et al., 1967; Scheiner et al., 1975) were present in 2 cases. Irregular colonic zones, a soft appendicular serosal plaque, a rounded colonic serosal mass, a tumour mass, induration of the bowel wall, fistulae, mucosal plaques, stenotic colonic lesions, thickened gastric mucosa and chronic ulcerative colitis with pseudopolyposis were each described in one case.
group.bmj.com on October 29, 2017 -Published by http://pmj.bmj.com/ Downloaded from Malakoplakia of the gastrointestinal tract Microscopically Michaelis-Gutmann bodies were described in all cases, but in 3 (Scheiner et al., 1975) , no histochemical details were given. The von Kossa reaction was positive in 25 cases and negative in one (Blackshear, 1970 (MacKay, 1978) .
Micro-organisms were sought in 16 cases. In 3, culture of diseased tissue was performed. E. coli and Aerobacter aerogenes were recovered in one case (Terner and Lattes, 1965) , E. coli (0-25 :1315) in another (Arul and Emmerson, 1977) and E. coli and Klebsiella pneumoniae in a third (Sinclair-Smith et al., 1975) . In 8 cases, Gram staining of histological sections was done. In one case, occasional Gram-negative rods were not associated with MG bodies by electron microscopy (Finlay-Jones et al., 1968) . In 2 cases, macrophages contained Gramnegative bacilli and in one of these, EM showed intracellular bacteria (Yunis et al., 1967; Lou and Teplitz, 1973) . In 5 cases, Gram stains were negative and in one of these, Giemsa staining showed no organisms and in 4 cases, Ziehl-Neelsen staining was negative. In one of the former cases, bacilli similar to E. coli were alleged to be present on the basis of electron microscopical findings (MacKay, 1978 (Blackshear, 1970) . A third case had prostatic carcinoma, atrial fibrillation and severe generalized atherosclerosis (Dockerty, 1972) . One patient had a diffuse poorly differentiated lymphocytic lymphoma and there was also a proved urinary tract infection with E. coli (Lewin et al., 1974) . One other case had an E. coli urinary infection and there was also an old pulmonary tuberculosis in this case (Clarke et al., 1975) . A small group of cases had long-standing diseases of the gastrointestinal tract. Thus there was a case of recurrent villous adenomata (Robert et al., 1974) , a case of episodic intestinal obstruction, peritonitis, urinary fistulae and abscess formation (Joyeuse et al., 1977) and a case of chronic ulcerative colitis with a history of cervical lymph node tuberculosis many years previously and currently exhibiting a high antibody titre to E. coli and with reduced Tlymphocytes (MacKay, 1978 (Csapo et al., 1975 
